Background Despite increasing evidence indicating that wearing cycle helmets can reduce the severity of head injuries, particularly in children, there is a paucity of local data on cycle helmet ownership and wearing rates. These data together with an understanding of the factors which influence these rates are important in developing appropriate health promotion programmes. Method The objectives were to (1) establish patterns of cycle helmet ownership and wearing rates, and (2) determine factors influencing these rates. A descriptive survey involving a self-completed questionnaire was undertaken and a series of focus groups were also established. The setting was two high schools and four primary schools in each of the six boroughs or district councils within South Staffordshire involving 932 Year 6 and 2005 Year 10 children. Results The response ratio was 70.9 per cent from Year 6 and 80.9 per cent from Year 10, giving an overall response rate of 77.8 per cent. Most children (86.6 per cent) rode a bicycle and of these 42.8 per cent owned a cycle helmet. Just over a third (36.8 per cent) of Year 6 cyclists wore a helmet always or nearly always, compared with 13.7 per cent of Year 10 cyclists. Although the protective effect of cycle helmets was appreciated, many children did not see themselves as being personally at risk, particularly on short journeys. The appearance and comfort of the helmet appeared to be stronger factors influencing the uptake of helmets compared with cost. Both year groups were similarly concerned with comfort, but Year 10 children appeared more concerned with appearance than Year 6 children.
Background
It is widely acknowledged that cycling has substantial health and social benefits. Nationally, the number of cycle-owning households is growing. However, cyclists are vulnerable, being especially at risk of head injury. 1 Although there is still some debate, 2 most commentators agree that wearing of a cycle helmet can reduce the severity of head injuries, especially in accidents that do not involve another vehicle. 3 ' 4 Therefore, it is important to promote activities that facilitate safe cycling, such as cycle lanes and the use of cycle helmets.
Despite the growing consensus that helmets do save lives, there is a lack of local data on cycle helmet ownership and wearing rates. An international literature review of cycle helmets prepared by the Transport Research Laboratory 5 revealed only three UK research projects that examined cycle helmet owning and/or wearing amongst children. Furthermore, little is known about the reasons for non-ownership or non-wearing, although expense is one commonly assumed factor. Therefore, it was decided to undertake a multi-agency research project involving Staffordshire County Council Road Safety Unit, the Directorate of Public Health and Health Policy and the Health Promotion Unit of South Staffordshire Health Authority, to examine cycle helmet ownership and wearing rates amongst children. Both quantitative and qualitative data were collected. The aims of this study were (1) to be able to describe the size of helmet wearing population and its characteristics, and (2) to supplement this by obtaining more information on the reasons for various behaviours. Such data are important to design cycle helmet promotion schemes, to assess the need for low-cost cycle helmet schemes and to use as baseline data to monitor the success of future health promotion campaigns.
Subjects and methods

Subjects
South Staffordshire is a large, relatively affluent 'Middle England' district. The survey population of interest were children within the district who owned and rode a bicycle. To obtain a sample from this population, children attending a school in South Staffordshire were used. Previous research shows 5 ' 6 that both ownership and wearing rates differ with school age. To allow for changes in knowledge, attitude and behaviour with age, two school year groups were selected for study: Year 6 (mainly 10-and 11-year-olds) and Year 10 (mainly 14-and 15-year-olds).
Quantitative survey
Resources did not allow for a probability sample to be selected, but to obtain as representative a sample as possible, two high schools and four primary schools were selected in each of the six boroughs or district councils within the Health Authority area (36 schools in total). These schools were selected on the basis of data on percentage of free school meals, i.e. one high school and two primary schools were selected in each area that had the highest percentage of free school meals, and similarly for schools having the lowest percentages of free school meals. The information on free school meals was provided by the Local Education Authority, through their Teacher Advice for Personal, Social and Health Education. The above selection process identified samples of 932 Year 6 and 2005 Year 10 children.
A self completion questionnaire was developed to collate information on cycle helmet wearing. The questionnaire was piloted in one school (not included in the sample) and, as a result, some amendments were made. The questionnaire was completed anonymously by Year 6 and Year 10 children during the class time in the Spring Term of 1995. Teaching staff collected the questionnaires and returned them in a large prepaid envelope. A period of three weeks was allowed for this. As it was not planned to analyse the results of the survey using free school meal status, the questionnaires were not coded and their free school meal status could not subsequently be identified.
Focus groups
Focus groups were conducted in six primary schools amongst Year 6 children and in four secondary schools amongst Year 10 children. The schools chosen were those that had been particularly helpful regarding other accident prevention work. Each group comprised about six bicycle riders and usually included both males and females. The groups were conducted in informal situations such as common rooms, cafeterias or the school hall. Each discussion lasted around 20 minutes with a Health Promotion Officer as facilitator using a set of predefined questions for discussion. All the discussions were taped, and afterwards transcribed using the pre-defined question sheet.
Neither the quantitative nor the qualitative survey collected data on the frequency or the context (recreation or transport) of pupils' riding behaviour. Although important, we were keen to keep the questionnaire and focus group discussions to a minimum and so did not include these subjects.
Results
Quantitative survey -questionnaire on cycle helmet wearing and ownership
Response
In total, 2284 questionnaires were received with an overall response ratio of 77.8 per cent: 70.9 per cent from Year 6 (661/ 932) and 80.9 per cent from Year 10 (1623/2005). Just over half of the responders were boys (54.7 per cent, n = 1249); (45.3 per cent, n = 1034) were girls (one child did not answer this question). Children were asked first if they rode a bicycle; 86.6 per cent (n = 1965) said they did and the remaining 13.4 per cent (n = 305) said they did not. The following analysis concentrates on those riding a bicycle and therefore being at risk of a head injury from a cycle accident.
Cycle helmet ownership and wearing (see Fig. 1 
)
Overall 42.8 per cent (n = 842) of cycle riders said they owned a cycle helmet and 57.2 per cent (n = 1127) said they did not. There was a higher prevalence of helmet ownership amongst younger, male cycle riders: 61.1 per cent of boys and 53.6 per cent of girls in Year 6, compared with 40.2 per cent of boys and 29.9 per cent of girls in Year 10. The gap widened with increasing age.
Children who owned helmets were asked if they wore them always, nearly always, sometimes or never. Nearly two-thirds of younger children (64.2 per cent; 232/361) either always or nearly always wore their helmets; this decreased to 38.3 per cent of older cyclists. Thus Year 10 cyclists were less likely to own a helmet and less likely to wear one if they owned one. Although girls were less likely to own helmets than boys, they were not less likely than boys to wear them. Just over a third (36.8 per cent, 232/630) of Year 6 cyclists wore a helmet always or nearly always; this dropped to 13.7 per cent (184/ 1345 in Year 10 cyclists.
Reasons for not owning or wearing helmets
The questionnaire suggested a number of possible reasons for not owning or wearing a helmet, relating to appearance, cost and effort. Children were asked to tick all the reasons they felt applied to them.
Regarding ownership, various reasons relating to appearance, i.e. 'think I'd look silly wearing one', 'friends might laugh' or 'I don't like the look of them' were very important, but giving the subject no thought and not riding a bicycle very often were also very common reasons given for not owning a cycle helmet (see Tables 1 and 2 ). These reasons were similar for both year groups, but the top reason given by girl cyclists in both Years 6 and 10 was that they did not ride a bicycle very often -53.1 per cent of girl cyclists in Year 6 who did not wear a helmet gave this as a reason. Expense was mentioned as a factor by 16 per cent of Year 6 cyclists and 17 per cent of Year 10 cyclists. The most important reason amongst both year groups for not wearing a helmet if they had one was that it felt uncomfortable (43 per cent of Year 6 children and 45 per cent of Year 10 children gave this reason). Appearance was again important; thinking they would look silly wearing one was the second most important reason given by both year groups, and 39 per cent of Year 10 children also said they were afraid that their friends might laugh at them. This was not so important to Year 6 children. Other important reasons amongst Year 6 children were forgetting to put the helmet on, and shortness of the journey. Shortness of the journey was also an important reason given by Year 10 children. Few children (between 4 and 6 per cent in both year groups) thought that a helmet would not protect them from injury (see Tables 1 and 2) .
Qualitative survey -results of focus groups
All the children in the groups were bicycle riders who generally rode their bicycles away from busy roads, preferring to cycle on footpaths, quiet roads, outside their homes or in their gardens. In general, the children did not feel that they were likely to suffer serious injury in a bicycle accident. The type of injuries they perceived themselves to be most at risk from were grazes, broken bones and head injuries. Only one group perceived themselves as being at risk of dying in an accident. However, despite the lack of perceived risk all of the children understood that a head injury as a result of a bicycle accident was the most serious type of injury, although none of the children had ever suffered from a serious head injury. Three children did report falling off their bicycles and banging their heads -only one child was wearing a helmet
Children who did own and wear a helmet believed that it would protect their heads should an accident occur. However, children perceived helmets to be more necessary in what they thought more dangerous conditions: in busy traffic and off-road cycling, when it was raining or icy, and on long journeys. When discussing reasons for not wearing a cycle helmet on every journey the children believed that they were less necessary for short journeys or when cycling away from busy roads. The main reasons for not wearing helmets at all included appearance, the difficulty in taking them off, the time it takes to put them on, the heat that is generated when wearing one, the expense of buying a helmet and knowing from where to buy them.
The appearance and comfort of the helmet was a major concern for all the children, but there were differences in preference regarding appearance of helmets. Year 6 children preferred bright, fluorescent colours, but Year 10 children preferred black, which they perceived to be less noticeable. Both year groups liked sports logos, but Year 10 children were not really interested in the football teams or pop group motifs which appealed to the younger children. Both groups thought that legislation was the only way to get most children to wear helmets, because if everyone had to wear a helmet there would be no embarrassment involved, as everyone would look the same.
Discussion
Although the sample was not randomly selected, the selection process attempted to address different populations across the district and achieved a good response ratio. Therefore, there is no reason to suggest that the results are not a reliable guide to inform health promotion activity.
Bicycle riding
In Year 6, most of the children were bicycle riders -92 per cent of males and 96 per cent of females. By Year 10, the cycle riding prevalence had dropped to 88 per cent for males and 78 per cent for females. Thus, over 20 per cent of the girls said they did not ride a bicycle at all and over 50 per cent of Year 10 girls said they did not ride a bicycle very often. As the majority of young people did ride bicycles, this reinforces the fact that schools are an appropriate place to conduct health education in the area, but that younger age groups are particularly important as a higher proportion are at potential risk. However, although fewer Year 10 children were cycling, more of them cycle on busy roads (e.g. to school) and therefore may be at a higher risk of serious accident.
Cycle helmet owning and wearing rates
Our research showed that under half of all children surveyed owned a helmet and ownership decreased with age. Year 10 children were less likely to own a helmet than Year 6 children, and even if they did own one they were less likely to wear it than were Year 6 pupils. Girls were less likely to own a helmet in both year groups, but although wearing rates amongst all girl cyclists were lower than among boys, this was not the case amongst helmet owners. Although only 40 per cent of cycle riding boys and 34 per cent of cycle riding girls in Year 6 wore a helmet most of the time, once a helmet was owned, nearly twothirds of both boys and girls always or nearly always wore it Even in Year 10, once a helmet was owned, girls were only slightly less likely to wear it than boys, although the percentage had dropped to about one-third of helmet owners. Therefore, amongst younger groups, efforts to increase ownership seem to result in helmets being worn. Table 4 (below) summarizes the limited UK research on cycle helmet ownership and wearing to date. The rates vary with different settings, and readers will be able to judge the most appropriate rates for their own situations.
The high rates identified in this study may be either due to particular population characteristics of the South Staffordshire population, such as relative affluence, or a reflection of the trend of increasing wearing rates in the United Kingdom. Studies suggest that internationally and in the United Kingdom wearing rates are increasing. In the United Kingdom, Research International UK 4 " 5 reported a large increase in helmet ownership and wearing rates amongst junior and secondary school children between 1991 and 1995. The higher wearing rates, especially amongst the younger groups, could partly be explained by this trend.
Reasons for not owning and wearing a helmet
The difference in owning (and wearing) rates between males and females is potentially due to the different patterns of cycle use, i.e. girls do not cycle as much. The top reason given by girls for not owning a helmet was that they did not ride a bike very often (both Year 6 and Year 10) -this may mean that they therefore see themselves at lesser risk of having an accident Both year groups knew that helmets have a protective effect and few gave the fact that helmets would not protect them as a reason for not owning and wearing a helmet. However, the focus groups revealed that both year groups did not see Table 4 Comparability of studies on cycle helmet ownership and wearing rates amongst children and reasons for not owning and wearing helmets (studies included in the West Berkshire & Tameside in Greater Manchester 1993 survey conducted amongst 11-16-yearolds; n = 900; self-administered questionnaire; 96% response ratio 1996 survey -West Berkshire only, 11-16-year-olds; n = 500; selfadministered questionnaire
Children were shown 4 types of helmets and invited to try them on -these were of adult size and comments made were reported to have been possibly affected by this and are not reported here
In 1994, main negative comments made by all children who rode a bicycle were:
Juniors: 15% said they looked or felt silly; 14% said they were too uncomfortable or heavy; 6% said none of their friends wore them Secondary 38% said they looked or felt silly; 11 % said they were too uncomfortable or heavy; 6% said none of their friends wore them Local retailers need to be encouraged to stock a wide range of helmets in styles that appeal to different age groups; thus manufacturers have an important role to play by manufacturing helmets in different types and styles
Manufacturers also need to be encouraged to improve the comfort of helmets -and marketing them as comfortable themselves as being personally at risk, and there was also a general feeling that helmets were only needed for journeys on busy roads and were not needed for local and short journeys. This would suggest that messages about general safety seem to be getting across, but attitudes regarding personal risk and the need to wear helmets for short journeys are not changed as a result.
The factors influencing patterns of ownership and wearing are numerous (see Table 3 ) and the inter-relationships between them are complex. A range of local and wider or national issues determine individual perceptions of risks and benefits relating to cycle helmet use.
Research 5 " 7 has cited perceived poor appearance, poor design, peer pressure and cost as reasons most often quoted as barriers to owning and wearing (see Table 4 ). Our research findings show that appearance is important, but comfort (or lack of comfort) of wearing the helmet is just as important Lack of thought about wearing a cycle helmet was a frequent reason given. Health education campaigns can help to raise awareness and to focus on issues related to perceived appearance and peer pressure, but manufacturers need to work on comfort of helmets as well as their appearance and cost. Our research found that different year groups wanted different types of helmet. Year 6 children wanted bright colours and distinctive motifs whereas Year 10 children wanted less conspicuous helmets, usually black. Helmet manufacturers and retailers need to provide a choice of helmets to suit both age groups.
Many past campaigns have concentrated on expense as a barrier to helmet owning and thus wearing. Expense was cited as a factor amongst cyclists who were non-helmet owners by only 13 per cent of boys and 16 per cent of girls in Year 6, and 22 per cent of boys and girls in Year 10. Colyer et al. 8 reported the reasons a group of parents gave for not providing their children with helmets; 74 per cent had never thought of doing so, and only 7 per cent said that expense was a factor. In Research International's 1995 report, 17 per cent of parents of junior school children and 2 per cent of secondary school children said helmets were too expensive.
7 Lee (personal communication, 1993) showed that expense was a factor, particularly in more deprived populations, but more recent data suggest that expense may be of lesser importance than previously. Therefore, depending on the setting, schemes principally concentrating on this aspect of promotion are likely to affect a very small proportion of the population.
The difference in owning and wearing rates between year groups may be due to younger people being focused on more often by campaigns, to their being subjected to more vigorous parental pressure to own and wear a helmet, or to their being more receptive to campaigns. In Australia, a campaign directed at mothers of young children and parents of children less than 15 years old was evaluated and it was found that the campaign made an impact only on the younger children There is some evidence that legislation may reduce bicycle usage and this may contribute towards the reduction in head injuries after legislation. 9 Legislation appears to be an effective intervention and should be considered by the British GovernmenL The focus groups also identified the role of adults in influencing and setting an example, both as parents and as genera] cycle riders. As wearing rates were high amongst helmet owners in Year 6, parental awareness leading to purchase is an important factor. Some issues that organizers of local campaigns might wish to consider are given in Table 5 .
Conclusion
This research has again demonstrated the complementary nature of qualitative and quantitative research, by providing useful baseline data together with more in-depth insights into an important health promotion area. Cycle helmet ownership and wearing, although increasing, is still low, especially amongst older children. Attitudes and behaviours are influenced by many factors, and this makes it a complex issue for all those engaged in health promotion (in a variety of organizations) to tackle. Lack of comfort of helmets and perceived poor appearance were the most important factors affecting wearing rates, and both these issues should be addressed by manufacturers. Legislation has been shown to be effective in increasing wearing rates in Australia and should be considered by the British Government. Legislation may also help to increase the acceptability of helmets. This paper has, it is hoped, provided a useful summary of the research in the United Kingdom to date, as well as providing some pointers for local campaigns.
